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(57) Abstract 

A shock tube initiator (18) includes a detonation component defining a detonation chamber, an initiating passage (58.1) leading out of 
the chamber, and a shock rube locating formation (46) adjacent the detonation component for locating a portion of shock tube transversely 
and intersectingly with an open end of the initiating passage. There is a primer charge (60) in the detonation chamber and a firing means 
(64) for firing the primer charge (60). This invention also relates to a blasting system and methods of initiating shock tubes. The device 
may comprise a hammer (70) actuated firing pin (64) for firing a small arms blank cartridge (60). Alternatively the device may comprise a 
hollow, pyrotechnically driven plunger (94), which cuts into the shock tube (92) with its hollow cutting tip (98). 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


B.I 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


C6te d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CI) 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 00/20821 



PCT/IB99/01628 



1 

5 

SHOCK TUBE INITIATOR 
This invention relates to the initiation of shock tubes in blasting operations. 

10 

The applicant regards present methods known to it for initiating shock tubes as 
not being reliable. 

Accordingly the invention provides a shock tube initiator which includes 
15 a detonation component defining a detonation chamber and an initiating 

passage leading out of the chamber, 

a shock tube locating formation adjacent the detonation component for locating 
a portion of shock tube transversely and intersectingly with an open end of the 
initiating passage, 
20 a primer charge in the detonation chamber, and 

a firing means for firing the primer charge. 

The shock tube initiator may further include a secondary charge in the 
detonation chamber adjacent the primer charge. The secondary charge may be a body 
25 of secondary explosive. An electronic match head may then be used. Those skilled 
in the art will appreciate that the match head will have an electrically energisable fuse 
wire and a detonating composition, the fuse wire will then comprise a part of the firing 
means and the detonating composition will be the primer charge. 



CONFIRMATION COPY 
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30 Alternatively the shock tube initiator may include a small arms blank cartridge 

having a percussion cap and a propellant charge. The charge in the percussion cap 
will then be the primer charge and the propellant charge the secondary charge. With 
this embodiment the shock tube initiator may include a firing pin and a carrier therefor, 
displaceable into firing engagement with the cartridge. A hammer displaceable within 

35 the detonation chamber into striking engagement with the carrier and an urging means 
for urging the hammer into striking engagement with the carrier may then also be 
provided. The urging means may be mechanically or explosively operable. For 
example, a spring or a propellant charge may be utilised. 

40 If the urging means is mechanically operable, the shock tube initiator may also 

include a restraining means for holding the hammer in a spaced position away from 
the carrier, against the urging means. This may be accomplished by an electrically 
fusible wire. 

45 The shock tube initiator may further include an opening forming means for 

making an opening in a wall portion of shock tube located in the locating formation. 
The opening forming means may be manually operable, by a person setting up the 
blast or it may be automatically operable when the blast occurs. In the latter case, 
where the initiator has a secondary charge, the secondary charge may operate the 

50 opening forming means. 

The opening forming means may comprise a notch cutter that is displaceable 
relative to the locating formation to cut, in use, an opening in the shock tube. The 
notch cutter may be displaceable in a guide passage in a relatively water tight manner 
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55 to impede ingress of moisture into the shock tube. Further, in order to impede ingress 
of moisture into the shock tube, the locating formation and the notch cutter may be 
suitably dimensioned to provide a tight fit, in use, between wall material of the shock 
tube defining the opening therein and the notch cutter to further impede ingress of 
moisture into the shock tube. 

60 

Conveniently, the opening forming means may be a hollow plunger having a 
cutting tip and being axially displaceable within the initiating passage by means of the 
secondary charge. 

65 The shock tube initiator may further include a safety arrangement for impeding 

accidental operation thereof. Conveniently, this may be implemented by a removable 
safety pin which impedes movement of an appropriate component. 

If desired for safety, the notch cutter may have a snoulder or catch to prevent 
70 a return stroke after a cutting stoke has been performed. 

The invention extends to an initiator as described above in combination with a 
length of shock tube located in the locating formation thereof. 

75 The invention extends also to a method of initiating shock tube which includes 

detonating a secondary charge to provide a shock wave; and 
directing the shock wave transversely into the shock tube via an opening 
formed in the wall thereof. 
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80 As indicated above, the secondary charge may be part of a small arms 

cartridge, in which case the method includes discharging the cartridge by striking a 
percussion cap thereof with a firing pin. 



The firing pin may be struck by a hammer that has been mechanically displaced 
85 or by a hammer that has been displaced by mechanically or by a propellant charge. 

The method further includes locating a portion of the shock in a locating 
formation adjacent an initiating passage which communicates with a detonation 
chamber in which the secondary charge is contained. The opening may then be 
90 manually formed or it may be formed automatically when the secondary charge is 
detonated. 



The invention will now be described by way of examples with reference to the 

accompanying drawings, in which:- 
95 Figure 1 shows schematically a three dimensional view of a set up of explosive 

charges for blasting a work face- 
Figure 2 shows an axial section of a first embodiment of an initiator in 

accordance with the invention; 

Figure 3 shows schematically an axial section of a second embodiment of an 
100 initiator in accordance with the invention; and 

Figure 4 shows schematically an axial section of a third embodiment of an 

initiator in accordance with the invention. 



Referring to Figure 1 of the drawings, reference numeral 1 0 indicates generally 
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1 05 a blasting area having a work face 1 2 into which an array of drill holes 1 4 have been 
drilled. The holes 14 have been charged for blasting, and have been interconnected 
by means of shock tube 1 6 which is operatively connected to an electrically operable 
shock tube initiator 18. The initiator 18 is connected via low resistance electrical 
trigger lines 20 to an exploder 22 at a location remote from the workplace 1 0. A blast 

1 10 barrier 24, is set up away from the workface 12. 

Referring now to Figure 2 of the drawings, the initiator 1 8 includes two halves 
of a synthetic plastic moulding 30 and 32 abutting along an equatorial plane 34 at 
right angles to an axis 36. The two halves 30 and 32 are held together by means of 

1 1 5 axially spaced rings 38 and 40. The two halves 30 and 32, together form a housing 
generally indicated by reference numeral 42. At a front end of the housing there is 
defined a seat 44 which accommodates a shock tube locator 46 having a shock tube 
grip 48 pivotally mounted thereon about the axis 50. The grip 48 and locator 46 
together define a shock tube locating passage 52, shown end on in Figure 2. A shock 

1 20 tube (not shown) is inserted in use, into the passage 52 from the side, when the grip 
48 is pivoted out of the way about its axis 50. 

Also mounted in the shock tube locator is a notch cutter 54 which is axially 
displaceable along the axis 36, from its position 54. 1 shown dotted in Figure 2, to the 
1 25 position shown in full. When the notch cutter 54 is in the position shown 54.1 , then 
the cutting edge 54.2 is above the passage 52. Once a shock tube is located in the 
passage 52, then the notch cutter 54 can be displaced from its position 54.1 to its 
operative position (full lines). In doing so the cutting edge 54.2 will cut a notch 
opening in a shock tube in position in the passage 52. The notch cutter 54 has a 



WO 00/20821 PCT/IB99/01628 

6 

130 transverse opening 54.3 which is in alignment with the notch opening cut into the 
shock tube, when it is in passage 52. A collar 56 has a grubscrew engaging with a 
longitudinal channel 54.4 in a shank 54.5 to impede rotation of the notch cutter 54 
about its axis 36. The collar 56 is secured to the locator 46. The notch cutter shank 
54.5 is easily slidabie within a passage 46.1 , provided in the shock tube locator 46. 

1 35 The locator 46, furthermore has a passage 46.2, which together with a passage 58.1 
in a primer charge holder 58, defines a detonation chamber for a blank cartridge 59 
having a percussion cap 60 held in a seat in the holder 58. 

The holder 58 is co-axially located with a firing pin guide 62 in a bore in the 
140 locator 46. A firing pin 64 is axially displaceable within a bore in the firing pin guide 
62. 

A hammer 70 in the form of a plunger, is guided for axial displacement along 
the passage 42.1, in the housing 42, by means of the collar 72 located in position 
145 transversely to passage 42.1 . 

A helical compressor spring 74 urges the hammer 70 axially towards the firing 
pin 64. It is retained in its cocked position shown in Figure 2 of the drawings, by 
means of a fusible wire 76 engaging with a shoulder 70.1 on the hammer 70. The 
150 wire 76 is electrically connected to terminals 78 and 80 which are electrically 
connected to the connector terminals 82 and 84 of a co-axial connector. 

A safety pin 86 is inserted into the passage 42.2, to retain the hammer 70 in 
its cocked position, prior to positioning the shock tube in the passage 52. 
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1 55 in use, an array of holes will be drilled in the rock face as shown in Figure 1 . 

The holes will be charged with explosives, and will be connected to the shock tube 
16. The notch cutter 54 will be displaced to the position 54.1 to permit the 
insertion of the shock tube 1 6 into the passage 52 and the shock tube 1 6 is inserted 
therein. The grip 48 is pivoted to retain the shock tube in position. The notch cutter 

1 60 54 is then displaced into its position shown in the solid lines in Figure 2. Thereby the 
cutting edge 54.2 cuts through the side of the shock tube held in the passage 52 
thereby providing a transverse notch opening into the shock tube. In that position, 
the passage 54.3 which extends transversely through the shank 54.5 of the notch 
cutter 54 is in register with the passage 58.1 aligned with the percussion cap 60. 

165 

Thereafter a co-axial connector is connected to the contacts 82 and 84. The 
co-axial connector has low resistance conductors leading to the exploder 22. 

The fusible wire 76 is chosen to melt under a fairly heavy current flow to ensure 
1 70 that it cannot be subject to tampering. Thus the exploder 22 will apply a voltage of 
at least 12 volts when it is desired to initiate the explosive charges. The security pin 
will have been withdrawn from the housing immediately prior to the operation of the 
exploder 22, from its location remote from the blast face 1 2. Prior to blasting, a blast 
barrier 24 will have been placed in position to avoid undue scattering of broken rock. 

175 

Referring now to Figure 3 a second embodiment of an initiator in accordance 
with the invention is designated by reference numeral 90. With this embodiment 90 
an opening is formed in a length of shock tube 92 automatically. Thus, this 
embodiment 90 has a hollow plunger 94 which has a passageway 96 and a cutting 
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180 tip 98. The plunger 94 is displaceable within a passage 100 from an initial position 
into an operating position in which it cuts a notch in the shock tube 92 and in which 
the passageway 96 communicates with the interior of the shock tube 92 via the 
notch. 

1 85 Also located in the passage 1 00 is a blank cartridge 59 having a percussion cap 

60. The cartridge 59 is detonated by a firing pin 64 which is displaced by a 
secondary propellant charge 104. The secondary charge 104 is initiated by a fuse 
head 106 having a fuse wire 108 and a primer charge 110. As with the first 
embodiment 1 8, this embodiment 90 has a connector 1 1 2 by means of which the fuse 

190 head 106 is connected to the exploder 22. 



In use, when the exploder 22 provides sufficient firing current, the primer 
charge 1 10 is initiate and, in turn, initiates the secondary charge 104. As a result 
thereof the firing pin 64 is displaced and strikes the percussion cap 60 which 
1 95 discharges the cartridge 59. This causes the plunger 94 to move in the passage 1 00 
to cut a notch in the shock tube 92. At the same time an explosive front enters the 
shock tube 92 via the passageway 96 and initiates the shock tube 96. 

A third embodiment of an initiator 114 in accordance with the invention is 
200 shown in Figure 4. This embodiment 1 1 4 is similar to the embodiment 90 of Figure 
3 in that it has the hollow plunger 94 with the cutting tip 98. However, this 
embodiment has a secondary propellant charge 104 and a match head 116 with a 
primer charge 118. The secondary charge 104 is such as to drive the plunger 94 
through and past the shock tube 92 to align the passageway 96 with the interior of 
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the shock tube 92 and permit the explosive front to enter the shock tube 92 and 
initiate it. 
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CLAIMS 

1 . A shock tube initiator which includes 

2io a detonation component defining a detonation chamber and an initiating 

passage leading out of the chamber; 

a shock tube locating formation adjacent the detonation component for 
locating a portion of shock tube transversely and intersectingly with an open 
end of the initiating passage; 
215 a primer charge in the detonation chamber; and 

a firing means for firing the primer charge. 

2. A shock tube initiator as claimed in Claim 1 , which includes a secondary charge 
in the detonation chamber adjacent the primer charge. 

220 

3. A shock tube initiator as claimed in Claim 2, which includes a small arms blank 
cartridge, a percussion cap thereof being the primer charge. 

4. A shock tube initiator as claimed in Claim 2, in which the secondary charge 
225 comprises a body of secondary explosive. 

5 . A shock tube initiator as claimed in Claim 4, which includes an electronic match 
head which has an electrically energisable fuse wire and a detonating 
composition, the fuse wire comprising a part of the firing means and the 

230 detonating composition being the primer charge. 
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A shock tube initiator as claimed in Claim 3, which includes a firing pin and 
carrier therefor, displaceable into firing engagement with the cartridge. 



235 7. A shock tube initiator as claimed in Claim 6, which includes a hammer 
displaceable within the detonation chamber into striking engagement with the 
carrier; and an urging means for urging the hammer into striking engagement 
with the carrier. 

240 8. A shock tube initiator as claimed in Claim 7, in which the urging means is 
mechanically operable. 

9. A shock tube initiator as claimed in Claim 8, which includes a restraining means 
for holding the hammer in a spaced position away from the carrier, against the 
245 urging means. 



10. A shock tube initiator as claimed in Claim 9, in which the restraining means 
comprises an electrically fusible wire. 

250 11. A shock tube initiator as claimed in Claim 7, in which the urging means 
comprises a propellant charge that is initiated by the firing means. 

1 2. A shock tube initiator as claimed in Claim 2, which includes an opening forming 
means for making an opening in a wall portion of shock tube located in the 
255 locating formation. 
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13. A shock tube initiator as claimed in Claim 12, in which the opening forming 
means is manually operable. 

260 14. A shock tube initiator as claimed in Claim 12, in which the opening forming 
means is automatically operable by the secondary charge. 

15. A shock tube initiator as claimed in Claim 13, in which the opening forming 
means comprises a notch cutter that is displaceable relative to the locating 

265 formation to cut, in use, an opening in the shock tube. 

16. A shock tube initiator as claimed in Claim 15, in which the notch cutter is 
displaceable in a guide passage in a relatively water tight manner to impede 
ingress of moisture into the shock tube. 

270 

1 7. A shock tube initiator as claimed in Claim 1 6, in which there is, in use, a tight 
fit between wall material of the shock tube defining the opening therein and the 
notch cutter to impede ingress of moisture into the shock tube. 

275 18. A shock tube initiator as claimed in Claim 14, in which the opening forming 
means is a hollow plunger having a cutting tip and being axially displaceable 
within the initiating passage by means of the secondary charge. 



280 



19. 



A shock tube initiator as claimed in Claim 1 , which includes a safety 
arrangement for impeding accidental operation thereof. 
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20. A shock tube initiator, substantially as described herein with reference to the 
accompanying drawings. 

285 21 . A blasting system which includes a shock tube initiator as claimed in any one 
of Claims 1 to 20 with a length of shock tube located in the locating formation 
thereof. 

22. A method of initiating shock tube, which includes 

290 detonating a secondary charge to provide a shock wave; and 

directing the shock wave transversely into the shock tube via an opening 
formed in the wall thereof. 

23. A method of initiating shock tube as claimed in Claim 22, in which the 
295 secondary charge is part of a small arms cartridge. 

24. A method of initiating shock tube as claimed in Claim 23, in which the cartridge 
is discharged by striking a percussion cap thereof with a firing pin. 

300 25. A method of initiating shock tube as claimed in Claim 24, in which the firing pin 
is struck by a hammer that has been mechanically displaced. 

26. A method of initiating shock tube as claimed in Claim 24, in which the firing pin 
is struck by a hammer that has been displaced by a propellant charge. 



305 

27. 



A method of initiating shock tube as claimed in Claim 22, in which the 
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secondary charge comprises a body of secondary explosive material. 



28. A method of initiating shock tube as claimed in Claim 22, which includes 
310 locating a portion of the shock tube in a locating formation adjacent an initiating 

passage which communicates with a detonation chamber in which the 
secondary charge is contained. 

29. A method of initiating shock tube as claimed in Claim 28, in which the opening 
315 is formed manually after it is located in the locating formation. 

30. A method of initiating shock tube as claimed in Claim 28, in which the opening 
is formed automatically when the secondary charge is detonated. 

320 31. A method of initiating shock tube, substantially as described herein, with 
reference to the accompanying drawings. 
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